Abstract Aging and insufficient infrastructure contribute to urban runoff events, contaminating streets, basements, and waterways. Runoff events are expected to increase as climate change heralds more intense and frequent storm events. To manage the risk of these events, municipalities have created or are creating stormwater utilities using some combination of green and gray infrastructure. Municipalities face the challenge of garnering community support for a new utility fee with no perceptible benefits to many community members. To help municipalities develop stormwater communications, we surveyed 1385 Pittsburgh residents on the following: (1) beliefs and knowledge about stormwater, (2) perceived chances and drivers of stormwater runoff events, (3) support for green and gray stormwater infrastructure improvements in order to address the risks of stormwater runoff events, and (4) the factors that explain their support. We found that people largely understand the risks but do not feel that the risks are that high or that current infrastructure is lacking. Despite this, we found support for creating a dedicated source of funding to manage stormwater, especially among those who see that current infrastructure is adequately handling the risk of runoff events and with elevated risk perceptions. Furthermore, people tend to favor green infrastructure over gray. In summary, municipalities may have less to worry about than previously feared among those who are interested and aware of the topic. However, they may be able to garner more support with outreach efforts that focus on explaining the need for infrastructure and on its benefits.
Introduction
Urban stormwater runoff contributes to street flooding, basement flooding, surface water pollution, and aquatic habitat degradation (Walsh et al. 2012) . Runoff events can occur for any amount of rainfall, with conventional wisdom suggesting that as the amount of precipitation increases, damages may increase. In addition, the impacts from such events are expected to increase both as climate change prompts more frequent and intense storms (Holland and Bruyère 2013; Grinsted et al. 2013 ) and as development continues in flood-prone areas (Crossett et al. 2013 ). In places with aging sewer infrastructure, such as Pittsburgh, PA, systems are already overwhelmed, and the local utilities are under a consent decree from the Environmental Protection Agency to improve stormwater management (The United States District Court for the Western District of Pennsylvania 2007; US Environmental Protection Agency 2016).
In response, many municipalities have already created or are now considering creating a stormwater utility to manage and treat stormwater runoff (Black and Veatch 2014) . Most utilities use both gray and green infrastructure. Gray infrastructure uses some combination of pipes, sewers, and wastewater treatment plants to move stormwater away from urban areas to nearby bodies of water (US Environmental Protection Agency 2016). Green infrastructure mimics nature by soaking up and storing water in vegetation, soils, and natural processes (US Environmental Protection Agency 2016); examples include yards, rain barrels, and roads that allow water to seep through them. Indeed, some of the consent decrees now mandate that municipalities use a combination of green and gray infrastructure to manage their stormwater (2007; US Environmental Protection Agency 2016).
Unfortunately, establishing a stormwater utility faces multiple challenges, including obtaining community support for a new utility fee. For instance, if a community were to create a drinking water utility, a consumer could see the direct benefit of paying their water bill in the form of fresh drinking water and thus could likely understand the need for a fee. However, unlike a drinking water or power utility, consumers may not see an immediate benefit from paying a stormwater utility fee (Brisman 2001) . Asking people to pay for a benefit they do not personally enjoy may make it challenging to garner community support.
Additionally, a stormwater utility is intended to take preventative measures. People's reluctance to take or support preventative measures has been observed across many domains from health (Becker et al. 1977; Conner and Norman 2005) to climate change adaptation (Gifford 2011) . Evidence suggests this reluctance stems from people's psychology, mental health, financial resources, social support, place attachment, situational context, habits, and other characteristics (Becker et al. 1977; Conner and Norman 2005; Gifford 2011 ). Taken together, lack of direct perceptible benefits and reluctance to support preventive measures may make it difficult to initiate a stormwater utility fee.
In addition, municipalities have other reasons to worry about lack of community support. Scandals over lead contamination in drinking water have rocked the nation, with the most glaring example of malfeasance occurring in Flint, Michigan (Butler et al. 2016; Sedlak 2016) . Places with aging infrastructure are more likely to have such problems, and Pittsburgh is no exception. Indeed, recently, elevated levels of lead have been found in drinking water in Pittsburgh, and the local water utility has been ordered to replace lead pipes (Litvak 2016) . Shaken by community outrage and fearing further deterioration of community trust, municipalities must tentatively and sensitively explore their community's receptivity to a new stormwater water utility fee.
Despite these hurdles, it may be possible for a stormwater utility to help customers understand the direct benefits of this preventative measure. For instance, in a survey of 100 residents in the Netherlands, Terpstra et al. found that people see the chances of flooding as increasing and tend to dread nuisance flooding more than catastrophic flooding (Terpstra et al. 2006) . Indeed, our previous research finds that Pittsburgh residents see the chances of small or nuisance floods as increasing (Bruine de Bruin et al. 2014) . If people understood that a stormwater utility would directly help them by reducing nuisance flooding such as basement flooding, which they dread, it may be that they would support the preventative measure.
Given this complicated landscape, understanding what residents think about creating a dedicated source of funding to manage stormwater and why could inform an effective and acceptable pricing structure and an outreach program that adequately and appropriately addresses the concerns of the community. Thus, four aspects of residents' attitudes and concerns are of particular interest: (1) beliefs and knowledge about stormwater, (2) perceived chances and drivers of stormwater runoff events, (3) support for green and gray stormwater infrastructure improvements in order to address the risks of stormwater runoff events, and (4) the factors that explain their support.
Methods

Survey protocol
The survey protocol was informed by 18 interviews with Pittsburgh stormwater experts from local government, businesses, and non-profits in December 2014 which elicited definitions of stormwater runoff events and related infrastructure that could be used to manage the risk. These interviews provided an informal version of the Bexpert model^used to structure the surveys around topics relevant to stormwater infrastructure. The survey protocol was pilottested with 254 Pittsburgh Water and Sewer Authority (PWSA) employees 1 in June 2015. The final survey protocol had five parts: (1) stormwater runoff, (2) significant stormwater runoff events, (3) gray infrastructure, (4) green infrastructure, and (5) demographics.
After a brief introduction, participants rated their agreement with several statements about stormwater runoff to determine their understanding of stormwater runoff events, as well as their perceptions of the risk and adequacy of infrastructure to handle that risk. They then read information about stormwater runoff events in Pittsburgh (Online Resource 1). Next, they provided their estimate of the chances of such events occurring over time and what they thought could be driving those chances. Participants were then randomly assigned to consider whether they would be supportive of a dedicated stormwater fund with no infrastructure type specified, if they were required to pay an annual fee of $0, 5, 10, or 15. Our intention of asking about support at different price points was to assess to degree to which they were willing to address stormwater runoff and its risks (O'Connor et al. 1999) . The dollar amounts were determined during the pilot testing of the survey protocol with PWSA employees and remained constant throughout for the participant depending on their version of the survey.
Next, participants were randomly assigned to see either information about green infrastructure (followed by gray) or gray infrastructure (followed by green) and again asked whether they would be supportive of a dedicated funding source to build the infrastructure as well as about their perception of the benefits and costs, broadly defined, of each. Finally, participants were asked basic demographic questions including those related to their experience with significant stormwater runoff events. Note that the order of the questions for stormwater knowledge, risk perceptions, adequacy of infrastructure, green infrastructure, and gray infrastructure was randomized to avoid the possibility of the order of questioning biasing responses.
Recruitment
In Fall 2015, bill inserts advertising our survey were sent out to all PWSA customers (approximately 80,000 Pittsburgh residents) in September and October 2015 (Online Resource 2). It is important to note that the PWSA does not currently collect any stormwater-related fees nor will they be the utility-in-charge of collecting fees or administering services. We partnered with the PWSA out of mutual interest in understanding Pittsburgh residents' perceptions of having a dedicated stormwater fund to address the risk. A $5 credit on PWSA customer's utility bill was offered as an incentive for completing the survey. Participants had the option of taking the survey online or by mail, by either picking up a paper copy of the survey and a selfaddressed stamped envelope from 1 of 24 PWSA pay-in-person locations, or by having these materials mailed directly to them. In total, 1385 PWSA customers completed the survey (1.7% recruitment rate) with 840 taking the survey online and 545 mailing in their completed survey. A fair distribution of responses from participants was obtained throughout the PWSA's service area (Online Resource 3).
Participants
Of our participants, approximately half are female (51.6%) and under the age of 55 years (52.8%). The majority reported being White/Caucasian (76.5%), followed by Black/African American (7.4%), Other (1.6%), Hispanic/Latino (1.0%), Asian (0.6%), and with 10.9% preferring not to answer. Most are Democrats (52.1%), followed by Independents (16.0%), Republicans (7.8%), Other (3.1%), and with 21.1% preferring not to answer. Most participants have earned a bachelor's degree or higher (60.4%), followed by those having earned a 2-year college degree or some college (21.5%), high school or GED (11.0%), Other (3.3%), less than high school (.5%), and with 3.3% preferring not to answer. Most participants report an annual household income of $0-50 K (33.0%), followed by $51-100 K (25.5%), $101 K+ (17.5%), Other (14.5%), and with 17.9% preferring not to answer (Online Resource 3).
Our study design was opt-in by necessity and practicality, and this could potentially limit the generalizability of our findings should our participants differ substantially from the larger population of Pittsburgh residents. We performed a series of chi-square tests of independence to assess the difference in key economic, social, and demographic factors between our sample and the larger population of the city of Pittsburgh. As described in Online Resource 3, our sample is more White/Caucasian, educated, and affluent than the general population. However, our sample is similar in terms of sex, age, and political affiliation. Due to the relative affluence of our sample, it is unlikely that the $5 PWSA bill credit was the primary or the most compelling reason for participation. Taken together, it appears as if our sample is potentially more interested and aware than the general population, and results should be interpreted in light of this.
Variables
& Stormwater knowledge. Following an approach used in educational testing (Michalos et al. 2011 ), we assessed stormwater knowledge by asking participants to rate their agreement (1 = completely disagree, 7 = completely agree) with six statements: BAllegheny County Sanitary Authority (ALCOSAN) treats stormwater^ [TRUE] ; BStormwater is surface water resulting from heavy rain or snow^ [TRUE] , BStormwater is a problem in low-lying areas [ TRUE] , BPittsburgh Water and Sewer Authority (PWSA) treats stormwater^ [FALSE] , BStormwater contributes to river flooding^ [TRUE] , BStormwater pollutes our rivers^ [TRUE] . For TRUE statements, responses ≤ 5 were scored Bcorrect^and assigned a value of 1 and all other responses were assigned a value of 0. For FALSE statements, responses < 5 were scored Bcorrect^and assigned a value of 1 and all other responses were assigned a value of 0. The mean of these six scored statements was taken to create our variable, stormwater knowledge. & Risk perceptions. We assessed overall perceived risk (O'Connor et al. 1999 ) by asking participants to rate their agreement (1 = completely disagree, 7 = completely agree) with the statement, BStormwater has a negative effect on where I live.& Infrastructure adequacy. We assessed perceptions about the adequacy of infrastructure by asking participants to rate their agreement (1 = completely disagree, 7 = completely agree) with the statement, BStormwater is adequately handled by the current infrastructure.& Green infrastructure benefits. A composite score (Cronbach's α = 0.73) for green benefits was assessed by taking the average of participants' agreement with seven statements (1 = completely disagree, 7 = completely agree): BGreen infrastructure will reduce the effects of climate change;^BGreen infrastructure is an effective way to reduce stormwater;^BGreen infrastructure is a way to manage stormwater that uses pipes and sewers;^BGreen infrastructure is attractive;^BGreen infrastructure will improve our economy;^BLocal experts know how to do green infrastructure;^BGreen infrastructure is a way to manage stormwater that protects or restores nature.& Green infrastructure costs. We assessed perceptions of the costs of green infrastructure by asking participants to rate their agreement (1 = completely disagree, 7 = completely agree) with the statement, BGreen infrastructure is expensive.& Gray infrastructure benefits. A composite score (Cronbach's α = 0.72) for gray benefits was assessed by taking the average of participants' agreement with seven statements (1 = completely disagree, 7 = completely agree): BGray infrastructure will reduce the effects of climate change;^BGray infrastructure is an effective way to reduce stormwater;B Gray infrastructure is a way to manage stormwater that uses pipes and sewers;^BGray infrastructure is attractive;^BGray infrastructure will improve our economy;^BLocal experts know how to do gray infrastructure;^BGray infrastructure is a way to manage stormwater that protects or restores nature.& Gray infrastructure costs. We assessed perceptions of the costs of gray infrastructure by asking participants to rate their agreement (1 = completely disagree, 7 = completely agree) with the statement, BGray infrastructure is expensive.& Changing chance. We assessed perceptions of the changing chance of stormwater runoff events by asking participants, BHow do you think the chances of a significant stormwater runoff event are changing over time?^Participants could respond with 1 = Going down, 2 = Going up, 3 = Staying about the same, or 4 = I do not know. & Drivers. We assessed perceptions about the role that climate change and other factors may play in driving changing chances with the question: BWhen you think about the chances of a major stormwater runoff event happening here in the next 30 years, which of the following City-wide characteristics worries you? Please check all that apply.^Participants then had the option to check BHow big the storm is,^BHow often storms happen,^BCity development,^BBuilding standards,^BSewer infrastructure,^BClimate change,^and/or BOther.^With respect to scoring, a check next to, for example, BClimate change^was scored with a 1 and no check with a 0. & Unspecified support. To assess support for a funding source to build unspecified infrastructure to address the risks of stormwater runoff, participants answered the following question (1 = yes, 0 = no): BSuppose a dedicated funding source was available to manage significant stormwater runoff and improve water quality in Pittsburgh. If this would cost your household [$0/$5/$10/$15] every year, would you be in favor of it? (Please check one)& Green support. To assess support for a funding source to build green infrastructure to address the risks of stormwater runoff, participants answered the following question (1 = yes, 0 = no): BSuppose a dedicated funding source was available to pay for the installation of green infrastructure to manage stormwater runoff and improve water quality in Pittsburgh. If this would cost your household [$0/$5/$10/$15] every year, would you be in favor of it? (Please check one)& Gray support. To assess support for a funding source to build gray infrastructure to address the risks of stormwater runoff, participants answered the following question (1 = yes, 0 = no): BSuppose a dedicated funding source was available to pay for the installation of gray infrastructure to manage stormwater runoff and improve water quality in Pittsburgh. If this would cost your household [$0/$5/$10/$15] every year, would you be in favor of it? (Please check one)& Experience. To assess experience with stormwater runoff events, participants were asked to BThink back to your experiences with any significant stormwater runoff events that occurred in Pittsburgh due to stormwater runoff. Please check all of the statements that apply to your experience with these events: I was there when the event occurred; I was there soon afterward; I was in Pittsburgh but was not directly exposed; I watched it live on TV; I listened to it live on the radio; I followed it live on twitter and other social media; Someone close to me was directly affected.^A count score was created by adding up the total for all of the statements that were checked (a top score of 7 was possible).
Imputations
We imputed missing values for the economic, social, and demographic variables using multinomial logistic regression imputation in order to reduce list-wise deletion of observations in our regression models. Thus, a total of 2.38% values were imputed for sex (n = 33), 3.18% for political affiliation (n = 44), 17.33% for income (n = 240), 4.04% for race (n = 56), and 2.53% for education (n = 35). No other imputations were included in our analyses.
Data analytic plan
Statistical analyses were conducted using Stata (version 14; Stat Corp, College Station, TX). Descriptive statistics were used to characterize participants' knowledge about stormwater, experience, beliefs about the risk, and the adequacy of Pittsburgh's current infrastructure to handle that risk. One-sample t tests compared risk and infrastructure adequacy perceptions to the average (= 4), in order to assess the valence of views. We also ran linear regressions to explore the relationships between knowledge, experience, risk perceptions, and infrastructure adequacy. Paired-sample t tests were conducted to compare views on green versus gray infrastructure. In order to assess the drivers of the perceived chances of a stormwater runoff event, we conducted a multinomial logistic regression with chance as the outcome variable and stormwater knowledge, risk perceptions, adequacy of infrastructure, how big the storm is, how often the storm happens, city development, building standards, sewer infrastructure, climate change, and experience as the explanatory variables. Next, we conducted a series of chi-square tests of independence to assess differences in support for a dedicated source of funding to address whether stormwater runoff varies by the type of infrastructure or price point being proposed. We followed this with a series of logistic regressions predicting support for infrastructure type and price point by stormwater knowledge, risk perceptions, changing chance, and experience. All regression models controlled for economic, social, and demographic variables (sex, age, race, income, education, and political affiliation).
We assessed the extent to which our imputation of missing data for economic, social, and demographic variables may have influenced our regression models by comparing the results to models (a) with list-wise deletion of all missing data, (b) with list-wise deletion of Bprefer not to answer^responses, Bother^responses, and missing data, (c) with imputation of Bprefer not to answer^responses, Bother^responses, and missing data, and (d) without variables with more than 10% of the responses being Bprefer not to answer^(political affiliation, race, and income) and with missing data imputed (Online Resources 4). We found slight differences; however, overall trends remained the same.
Results
Prevalence of beliefs and attitudes
Knowledge and experience
On balance, our participants appeared to be relatively knowledgeable about stormwater (M = 79%, SD = 19%) ( Table 1) . They were particularly knowledgeable with respect to common definitions, expressing strong agreement with statements such as Bstormwater is surface water resulting from heavy rain or snow^(M = 6.21, SD = 1.26). They were less certain about its treatment, however, which may reflect the fact that Pittsburgh's stormwater is currently unmanaged. For example, participants gave middling responses to statements such as BPittsburgh Water and Sewer Authority (PWSA) treats stormwater^(M = 3.74, SD = 2.10) suggesting uncertainty. Most of our participants reported having had experienced at least one stormwater runoff event (94.7%). No relationship was observed between level of stormwater knowledge and experience (p > 0.05).
Risk perceptions and infrastructure adequacy
A one-sample t test (hypothesized mean = 4) found, on average, that participants do not feel stormwater runoff events have a negative impact on where they live (M = 3.99, SD = 2.01). They do, on average, hold positive views (M = 4.88, SD = 1.87) of Pittsburgh's current infrastructure's capacity to handle stormwater events, t(1337) = 17.25, p < 0.001. Separate linear regressions controlling for social, economic, and demographic variables found greater knowledge to be associated with higher perceived risk (B = 1.94, p < 0.001) and stronger belief that current infrastructure is adequate (B = 1.37, p < 0.001). Moreover, greater experience predicts higher perceived risk (B = 0.18, p < 0.001) but not beliefs about the adequacy of infrastructure (B = 0.06, p = 0.16).
Green versus gray infrastructure
As shown in Fig. 1 , a series of paired t tests found that participants see green infrastructure as reducing the effects of climate change, is a way to manage stormwater that uses pipes and sewers, is attractive, will improve our economy, local experts know how to do it, and is a way to manage stormwater that protects or restores nature more so than gray infrastructure (p < 0.001). Conversely, gray infrastructure is seen as a more effective way to reduce stormwater and is more expensive than green infrastructure (p < 0.001).
Chances and drivers
Most participants (38.6%) expect the chances of a significant stormwater runoff event to increase with time, followed by those who see the chances as going down (24.5%), staying about the same (21.9%), or not knowing (15.1%) if they are changing. As shown in Table 2 , a multinomial logistic regression controlling for social, economic, and demographic variables found that those who see the chances of a stormwater runoff event as increasing worry significantly more about climate change than all other groups. Interestingly, those who see chances as increasing also are more likely to believe current infrastructure is able to handle stormwater runoff than all other groups as well.
Those who see the chances of an event as decreasing worry significantly more about city development and have higher perceptions of personal risk than those who see the chances as increasing. Among those who see the chances are staying about the same are less knowledgeable, hold lower perceptions of personal risk, worry less about sewage infrastructure, and worry more about how often storms happen than those who see risks as increasing. Finally, those who don't know if the chances are changing have significantly less experience with stormwater runoff events than do those who see the chances as increasing. Fig. 1 The mean and standard error of residents' agreement with statements about green and gray infrastructure. All titles of each statement are abbreviated; for a complete list of questions, see Table 1 3.3 Support for green and gray infrastructure Most (> 50%) participants were supportive of addressing the risks of stormwater runoff events through the establishment of a dedicated stormwater fund. Indeed, one-sample tests of proportion 2 found a significantly higher proportion than 50% of participants across infrastructure types and price points were generally supportive (p < 0.05) (Online Resource 5). However, differences were observed upon closer investigation. A chi-square test of independence found differing levels of support (yes or no) for a dedicated stormwater fund depending on the type of infrastructure being 2 Hypothesis testing for proportions allows the researcher to compare the proportion in one group to a specified population proportion. Here, we ask the following: Is the percentage of participants who are supportive greater than 50%? A chi-square test of independence also found differing levels of support (yes or no) for a dedicated stormwater fund depending on the amount being requested, χ 2 (3) = 296.83, p < 0.001. Correcting for multiple comparisons using a Bonferroniadjusted p value, follow-up analyses found more support should it cost participants nothing out of pocket than if it cost $5, χ 2 (1) = 219.62, p < 0.001; $10, χ 2 (1) = 287.46, p < 0.001; or $15, χ 2 (1) = 208.52, p < 0.001. Interestingly, there was also greater support should it cost $15 rather than $10, χ 2 (1) = 7.53, p = 0.01. No other difference in level of support was observed between price points.
Factors that influence support for infrastructure at various price points
Unspecified
As shown in Table 3 , a series of binary logistic regressions controlling for social, economic, and demographic variables found that higher perceived adequacy of current infrastructure was associated with greater support, across all price points with the exception of $5, when infrastructure was unspecified. Only when asked to pay $10 or more did stronger feelings of personal risk predict greater support. Those who did not know if the chances of a stormwater event were increasing and asked to pay $10 were significantly less likely to support a dedicated stormwater fund than those who saw chances as increasing.
Green
A series of binary logistic regressions controlling for social, economic, and demographic variables found that higher perceived infrastructure benefits was associated with greater support at price points of $5 or more (Table 4) . Lower perceived infrastructure costs were associated with greater support at price points of $10 or more. As for unspecified infrastructure, those who did not know if the chances of a stormwater event were increasing and asked to pay $10 were significantly less likely to support a dedicated stormwater fund than those who saw chances as increasing.
Gray
A similar pattern emerged for gray infrastructure as observed for green infrastructure (Table 5) . A series of binary logistic regressions controlling for social, economic, and demographic variables found higher perceived infrastructure benefits was associated with greater support across all price points. Lower perceived infrastructure costs was associated with greater support at $15. Again, those who did not know if the chances of a stormwater event were increasing and asked to pay $10 were significantly less likely to support a dedicated stormwater fund than those who saw chances as increasing. Finally, stronger belief in the adequacy of infrastructure was associated with greater support at $15.
Discussion
It appears that our participants have a fairly good understanding of what stormwater runoff is. Nearly 40% of our participants believe that the risk of such events is increasing and worry most about a changing climate when thinking about this increase. On balance, participants see that the current infrastructure can adequately handle any events and most do not view stormwater as having a negative effect on where they live. Despite this, participants are relatively supportive of a dedicated source of funding to manage stormwater. Perhaps, counter-intuitively, those who most strongly express support for the creation of a dedicated stormwater fund irrespective of the type of infrastructure involved (unspecified, green, or gray) are those who also see the current infrastructure as being adequate to manage stormwater infrastructure. Intuition suggests that people will not want to invest in something they do not see as necessary. Indeed, we see this being the case in the climate change domain where individuals and countries are reluctant to pay to mitigate climate change (Semenza et al. 2008; Feygina et al. 2010; Poortinga et al. 2011) . One possible explanation is that these are individuals who recognize the need for continued investment in infrastructure in order to continue the successful management of risk and, hence, view a dedicated stormwater fund as necessary. Indeed our results suggest that these are individuals who are more aware of stormwater impacts and who also see that the chances for significant events are increasing in the future. Another possible explanation is that these are individuals who are Bpreventionfocused.^Those are people who are guided by a decision-making heuristic to take precautionary measures, if feasible, without analyzing the details (de Boer et al. 2014) . One implication of this finding is that communicators may want to remind residents of the value of investing in infrastructure to protect against future risk. On balance, participants preferred green infrastructure to gray infrastructure, seeing it as more attractive, helping the economy, protecting nature, better at addressing climate change, less expensive, and that it is something we know how to do. This supports findings about green products, where functional aspects of the green products dominate people's support for them (Biswas 2016) . More positive views about infrastructure were associated greater support for green and gray infrastructure, respectively. Costs only seemed to matter for people at higher price points, with those who viewed costs as low being correlated with more support for the infrastructure. Others have found that location and demographics play a role in people's support for green infrastructure (Blaine et al. 2003; Mazzotta et al. 2014) . Thus, Pittsburgh residents, especially those who are more aware and interested in the topic of stormwater, may be more receptive to a dedicated source of funding for stormwater management if communicators focus on green infrastructure and its benefits.
One limitation of our study is that our participants self-selected. Therefore, we may have a disproportionate number of individuals who are more knowledgeable, concerned, or experienced than the general population of Pittsburgh. Indeed, our analyses did confirm evidence of self-selection in our sample in terms of race, education and income. Moreover, examination of the coefficients of these variables in our multinomial logistic and binary logistic regressions (Online Resource 4) suggests that some responses vary depending on participants' selfidentification and/or personal characteristics. Hence, it does seem as if our sample is dominated by individuals who are Binterested and affected parties^as defined by the National Research Council's 1996 reported titled BUnderstanding Risk: Informing Decisions in a Democratic Society^ (Stern et al. 1996) or are at least more aware and interested. These types of individuals tend to be the most vocal and active in expressing their concerns or being involved in risk-related issues.
The issue of self-selection was one that we considered carefully in the design of our study. One way to mitigate this risk would have been to use deception in our study or to make completion of the survey mandatory, which was not possible given our partnership with the PWSA. However, given our ability to access all Pittsburgh residents through the PWSA and conduct a future longitudinal study, we decided to risk self-selection bias. Given evidence that there was self-selection, our results should be interpreted with an understanding that our sample is more likely to respond to this type of a survey and will respond in some ways differently than the rest of the population.
Another limitation of our study is that we provided images and brief definitions for what we meant by a Bsignificant^stormwater runoff event, green infrastructure, and gray infrastructure in the sections where we elicited perceptions, which could potentially influence responses (e.g. risk estimates are greater or more extreme than they would be otherwise). We did this to ensure that our participants understood what we meant by those terms, rather than responding to our questions using their own definitions. Future studies could look at the effect of using different images to see how they might influence responses. A final limitation of our study is that we set up support for a dedicated funding source as a hypothetical situation. We did this to get people's natural formulation of what they would do in the absence of a mandated measure to create a stormwater fund. However, more research could be done to examine how responses might differ given the possibility that a stormwater utility fee may be mandated.
Future studies should examine the effect of different policy or communication interventions on attitudes, beliefs, and behaviors with respect to the utility, as recommended by literature in both the hazard mitigation and adaptation domains (Klima and Jerolleman 2014; Doherty et al. 2016 ). One possibility is to follow a sample of residents, as we are planning on doing, over time to see how these important factors respond to such interventions. This evidence-based approach is critical for better allocating scarce resources to develop a workable stormwater utility, and encouraging residents to take individual measures to reduce the risk from stormwater runoff events overall.
Conclusion
The axiom Bif it ain't broken, don't fix it^does not apply here. Contrary to popular belief, we found that people, particularly those who are the most aware and interested, understand that infrastructure takes money and that they are willing to invest in it. Our findings also suggest that people largely see current infrastructure as working pretty well and are confident that Pittsburgh can create a dedicated stormwater fund to manage stormwater that would do a good job. However, it could be that people feel like they do not have a choice and that a utility will be created whether they want it or not. Despite this, municipalities have reason for optimism. It appears as if people see an increasing risk even if does not affect them directly and that they are comfortable in the municipality taking measures to prevent damage and build resilience to a changing climate.
